Apc.LaeA and Apc.VeA of the velvet complex govern secondary metabolism and morphological development in the echinocandin-producing fungus Aspergillus pachycristatus.
The impact of the global secondary metabolite regulators LaeA and VeA on echinocandin B production and morphological development was evaluated in the industrial production strain Aspergillus pachycristatus NRRL 11440. Other representative secondary metabolites were examined as well to determine if the velvet complex functions as in A. nidulans and other species of fungi. Genetic methods used for gene manipulations in A. nidulans were applied to A. pachycristatus. Separate deletions of genes Apc.laeA and Apc.veA resulted in similar yet differing phenotypes in strain NRRL 11440. Disruption of Apc.laeA and Apc.veA significantly reduced, but did not eliminate, the production of echinocandin B. Similar to what has been observed in A. nidulans, the production of sterigmatocystin was nearly eliminated in both mutants. Quantitative reverse transcription PCR analyses confirmed that selected genes of both the echinocandin B and sterigmatocystin gene clusters were down-regulated in both mutant types. The two mutants differed with respect to growth of aerial hyphae, pigmentation, development of conidiophores, conidial germination rate, and ascospore maturation. Further functional annotation of key regulatory genes in A. pachycristatus and related Aspergillus species will improve our understanding of regulation of echinocandin production and co-produced metabolites.